Application No. 1 0/08 1 , 1 33 
Reply to Office Action dated June 15, 2006 

Remarks 

Applicant and his attorney thank the Examiner for allowance of claims 59, 60 and 70. 
Claims 72 corresponds to claim 59, new claim 73 corresponds to claim 60 and new claim 74 
corresponds to claim 70. Claims 61-66 have been canceled in view of the restriction of the last 
office action, hidependent claims 48, 52, and 67 have been amended to address the Examiner's 
section 1 12 rejection of those claims. Finally, applicant transmits with this amendment the same 
substitute specification filed in SN 10/744,491 which has method claims and which applicant 
believes has been recently examined by the Examiner. 

The Section 112 Rejection Has Been Obviated. 

The Examiner made the same type of rejection in the "method case" (SN 10/744,491) m 
an office action mailed on March 7, 2006. It is applicant's understanding that the amendment of 
the claims in that "method case" solved the section 112 problem. Applicant has amended 
independent claims 48, 52, and 67 in the instant application in the same way as the method claims 
were amended. The idea of heating and cooling to crystalize have been put into each of the 
independent claims. Applicant submits the amendments should solve the section 1 12 problems 
raised by the office action. If any further amendment is required, however, the applicant and 
his attorney ask the Examiner to call the undersigned before any further office action. 

New Claims 72, 73. and74 Should be Allowed In View of the Last Office Action. 

The Examiner has indicated that claims 59, 60 and 70 are allowable. Claims 72-74 are the 
claims which the Examiner has allowed, dependent claims plus intermediate claims. 
Claim 72 is claim 52 + 55 + 54 + 59. Claim 72 should be allowed. 
Claim 73 is claim 52 + 53 + 57 + 60. Claim 73 should be allowed. 
Claim 74 is claim 67 + 69 + 70. Claim 74 should be allowed. 

Conclusion . 

The applicant has rewritten claims 59, 60 and 70 into independent form. These claims 
now should be allowed as they were found allowable in the last office action. Further independent 
claims 48, 52, and 67 have been amended to solve the section 112 rejection of those claims. 
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Application No. 1 0/08 1,133 
Reply to Office Action dated June 15, 2006 



Finally a substitute specification is filed herewith to match the specification filed in the "method 
case". Applicant respectfully requests allowance of the pending claims. 

The Commissioner is hereby authorized to charge any additional fees which may be 
required in this application to Deposit Account No. 06-1 135. 



FITCH, EVEN, TABIN & FLANNERY 
120 S. LaSalle St., Suite 1600 
Chicago, Illinois 60603 
Telephone: (312) 577-7000 
Facsimile: (312)577 7007 



RespectfiiUy submitted. 




Registration No. 30,192 
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COATING FOR INSULATION MATERIAL Am RIETHOD FOR 
MANUFACTURPfG THE INSULAT E 

5 

The invention relates to building materials and applies to a coatii^ for an insulation 
material. The coating includes metal, such as alumiTiinm -alnmiinum. The invention also 
^pKefr -relates to the manu&cture of the coating, and its use in insulation materials. The 
invention is suitable for use, for instanc e example, in insulation materials that include 
1 0 containing e xpand e d cellular plastics or fibre wool. 

Background 

Various Building t e chnology us e s differ e nt insulation materials, in which a coating has 
1 5 been joined to a porous insulation lave r. are applied in construction technolopv . Hie 
coating can be used to urrprove die insulating properties, durability, fire safety, 
dimensional stability, or the appearance of the material. 

Aluminium Aluminum foil is often used in the coatings of insulation materials. It is 
20 impermeable to gases and is.incombustible, and reflects thermal radiation. The 
aluminium aluminum ^eet-foil is joined to the insulation layer by means of a plastic 
adhesion layer. The insulation material is manu&ctured in the following manner: firstly, 
the adhesion layer is joined to the aluminium aluminum sheet, after which the laminate 
tiiat has thus been produced is jomed to the insulation layer. This can be done, for 
25 instanc e example, eate wi& polyurethane while it is still in a reactive state, whereby the 
layers self-adhere without separate gluing. When there is a gas-tight aluminium 
aluminum layer against the layer of expand e d c ellular p lastic, the propellants in the 
e xpand e d cellular plastic remain inside it to an optimal degree. 

30 One problem here is, however, the coating' s insufficient strength of the coating ia 
during the manu&cture of the insulation material. The aluminium aluminum sheet teafs 
ea^v -is easilv torn w hen it is pulled into the machine. For example, ^tet during the 
coating of a p olyurethane insulation that is still forming, th e r e sulting malfunction 
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caus e s e xtr e m e ly gr e at disadvantag e f ailures are particularly harmful , as the sw e lling 
expanding p olyuretiiane foam is spreads and stains the production machinery and 
premises floor . In fact, Hos primary function of the coating in such a situation is to 
protect the process machinery from reactive and sticky insulation material in the initial 
5 phase of the process. 



Smnmarv General disclo s nre of the 



The present invention relates to a coating for an insulation material as claim e d in claim 
10 1. Its caharaot e ristio f e ature is that it comprio e o comprising a metal layer, such as an 
aluminium aluminum layer, to which is joined and a plastic layer containing a . The 
plastic layer contains a plastic tiiat orystoUio e s crystallizes when heated. The plastic 
layer is adhered to the metal layer. T he plastic is such that it can be joined to the metal 
fihn particularly by extrusion. The plastic may be a polyamide, such as polyamide-6 or 
1 5 polyamide-66. The bea ^temperature a t which tiie plastic crystallis e s crystallizes may be, 
for instanc e example. 100 to 160°C. There may b e an A n adhesion layer can also be 
provided b etween the metal layer and the plastic layer. 



The invention also oonc e ms r elates to a method for producing an insulation material 

manufactur e d bv e xtrusion m which a metal layer, such as for example, an aluminium 
aluminum layer, is joined by extrusion to a plastic layer containing extrudable plastic 
that crystallizes when heated . 



25 The invention also conc e rns r elates to a manu&cturing method for m insulation 

material as claimed in claim 3, in which me^ied a coating as claim e d in claim 1 is us e d 
is joined to an insulation layer such as expended plastic or fiber wool. The coatmg 
contains a metal layer, such as for example an aluminum layer, and a plastic layer . In 
the method, the coating is joined to an insulation layer, and the plastic layer comprises 

30 plastic that crystallizes when heated. The plastic layer is heated so that the plastic 
crystallis e s crystallizes , particular, the insulation layer may mor e particularly b e 
consist of a n expanded or cellular p lastic, such as polyurethane or polystyrene, Infliis 
cas e , th e T he coating can tims be jeaed -attachedt o the insulation layer while the 
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insulation layer is being fonned. When the forming of the insulation layer is e xothormal 
exotheimic. the heat that is generated can be utilized in orystalli s ing crystallizing t he 

plastic of the plastic layer. 

5 During the process of manufacturing the insulation material, tiie plastic layer protects 
the coating, especially from tearing. While orystallismg crystallizing, the plastic layer 
becomes rigid, and thus the insulation material gains solidity and sur&ce strength. 

The invention also oono e mB r elates to a n insulation material as olaimod in claim 8 , 
1 0 which material is manufactur e d by uoing w ith an insulation layer having a coating in-as 
claim e d in claim 1. in which th e joined to it where the coating includes a metal laver, 
such as for example an alummium aluminum layer, and a p lastic layer includ e s w hich 
contains a polyamide that crystalli ses crystallizes when heated. 

15 Brief Descriptioii of the Drawings 

FIGURE 1 is a side view of an embodiment of the invention having an expanded 

polymer; 

FIGURE 2 is a side view of an alternate embodmient of the invention: 
20 FIGURE 3 is a side view of an alternate embodiment of the invention having a fibrous 
material: and 

FIGURE 4 is a side view of an alternate embodiment of the invention. 
Detafled Description description of the invention 

25 

In the embodiment as shown in figure 1, a layer 2 (e.g. appfw eabout 30 g/m^), including 
containing a polyamide-6 that oiyotalliG e o crystallizes when heated, has ^st been join e d 
attached t o an aluminium aluminum layer 1 (e.g. ^pes-about 50 jam). The coating thus 
obtained has been joined to the foamed polyurethane layer 3 in such a way that the 
30 polyamide layer remains b e tw ee n th e m t herebetween, and the polyamide layer 2_ha8 
been heated in order to cry s tallise crystallize fe e polyamide. 
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In order to improve tiie adhesion between tiie alumimuin aluminum layer 1 and the 
polyamide layer 2, th e r e is an adhesion layer 4 between them containmg a suitable 
adhesive plasti c is provided between them . Correspondingly, in order t o improve the 
adhesion between the polyamide layer 2 and the polyurethane layer 3, there is -an 
5 adhesion layer 5 is provided b etween them. Furthermore, the outer sai&ce of the 
aluminium aluminum layer Hs coated with a sui&ce layer 6 (e.g. HD-polyethylene). 
The sui&ce layer 6 may awtede -contain n ecessary additives, ffl»»-particularly a fiie 
retardant. 

1 0 A product according to figure 1 can be manufactured meie-particularly in such a way 
fea ^bv first attaching an adhesion layer 4, a polyamide layer 2, an adhesion layer 5, and 
a surface layer 6 or e joined -to the aluminium alumiTmni ^eet -foil 1 by extruding 
extrusion i n several phases -steps . The extrusion is carried out in such a way that the 
polyamide 4ees-vyill not yet substantially orvstallis e crystallize . The coating 4-thus 

1 5 formed is 4etaed -attachedt o an e}q)anded or cellular p olvuretiane layer 3 while it is 
being formed. The forming reaction of polyurethane is exoth e rmal exothermic, whereby 
the coating also h e ats up is also heated . During the manufecturing process, the 
polyamide layer 2.is allow e d to h e at up h eated to tiie crystallisation h e at crystallization 
temperature o f polyamide (e.g. 120 to 140°C, such as 125 to 135°C, typically approx. 

20 about 130°Q. whereupon the polyamide crystallis e s crystallizes . The necessary 
crystallisation crystallization ti me may be, for fflsteee -example. be-1 to 5 minutes. 
Wh e n choosing I n the selection of t he polyamide, its extrusion properties are dso taken 
into account. 

25 By using U sing the coextnision technique can reduce t he number of manufecturing 

The polyamide in the polyamide layer 2 is flexible and glutinous or viscous w hen 
unorystallis e d u ncrystallized . Thus, the coating is e asy to run on tiie machine easily 
30 runnable. and it withstands the process well without tearing. When it crystallis es 
crystallizes, tiie polyamide layer str e n^ e ns and BtifFons b ecomes stronger and stifSer. 
thereby producing an insulation material that is sufficiently strong and sti ff in use . The 
crystallised crystallized p olyamide also increases bursting r e sistanc e s trength . 
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In the embodiment shown in figure 2, there is an aluminium aluminum layer 1 . 1 , on top 
of which a polyamide-6 layer 2.1 has beenfeiaed ^pplied . The coating thus formed has 
been jeined ^ttached to the polyurethane layer 3. 1 in such a way that the aluminium 
5 aluminum layer 1.1 remains b e tw ee n th e m t herebetween . 

In order to enhance the adhesion of the aluminium aluminum layer 1.1 and the 
polyamide layer 2. 1, ftiMi&4s-an adhesion layer 4.1 is provided b etween them. The 
adhesion layer 4.1 may contain ajrigment, more particularly a.white pigment. 
1 0 Correspondingly, in order to increase the adhesion between ^ aluminium aluminum 
layer 1.1 and the e xpand e d cellular polyurethane layer 3, ther e i s a lacquer kyer 7 (e.g. 
gp^ ^about 2 urn) is provided b etween them. 

The Insulation i nsulation material according to fipre 2 can be manufactured similarly 
15 to the material according to fipre 1 j described above. The coating can be formed by 
ooextmding coextrusion i n two phases -steps, more particularl y in such a way that, 
firstly, by attaching first a polyamide layer 2. 1 and an adhesion layer 4. 1 ar e join e d to 
each other, and dien these layers t o an aluminium aluminum layer 1 . 1 and an adhesion 
layer 7. 

20 

In the embodiment shown in figure 3, there is a layer of fibre wool 8 (e.g. mineral wool, 
a^^er about 5 0 mm), on top of it a layer of a non-woven mat 9 (e.g. glass fibre mat, 
&pfmir ^ovA 50 g/m^), a plastic layer 10 (e.g. polyethylene^^fWMboul40 g/m^), an 
adhesion layer 5.1 (e.g. i^p^^fe -about 2 \m), a polyamide layer 2.2 (e.g. a^tffifc -about 
25 30 \m), an adhesion layer 4.2 (e.g. approx. about 2 pm), a layer of aluminium 
aluminum foil 1.2 (e.g. appf^fc -about 5 0 im), and a lacquer layer 6.1 (e.g. approx. 
about 3 ]m). During the manu&cture, heat is passed-introduced from above through the 
entire layer. Melting occurs at a temperature of, for example, 140 to leOT, typically at 
approximately 150°C. 

30 

In addition F urthermore, figure 4 presents a product corresponding to figure 2, in which 
the insulation is a layer of polystyrene foam (EPS) 3.2. On top of it, there is a layer of 
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hot seal lacquer 7. 1 (e.g. approx. a bout 2 |j.m), a layer of aluminium aluminum foil 1 .3, 
an adhesion layer 4.3 (e.g. gp^exr -about 2 |im), and a polyamide layer (e.g. about 
30 [m). In manufacturing t he manufacture, the heat is applied from above. The 
polystyrene foam 3.2 melts and adheres to the hot seal lacquer 7. 1 . 

Insulation T he insulation m aterials according to the mvention can be manufactured ee 
that th e y to .meet &e-fire regulation norms. 
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What is Claimed is: 



1 . A coating for insulation material comprising a metal layer and a plastic layer, wherein 
the plastic layer contains plastic that crystallises when heated. 

2. nie coating of claim 1 wherem the metal layer is an aluminum layer. 

3. A method for manufacturing a coating for msulation material comprismg jommg a 
metal layer and a plastic layer to each other by extrusion, wherein the plastic layer 
contams extrudable plastic that ciystallizes when heated. 

4. A method for manufacturing msulation material comprising: 

joining a coating material, to the insulation material, wherein the coatmg 
material includes a metal layer and a plastic layer, viierem the plastic hsyec mcludes 
plastic that crystallizes when heated; and 

heatmg the plastic layer m an amount effective for crystallizing the plastic. 

5 . The method of claim 4 wherem the metal layer is an alummum layer. 

6. The method of claim 4 wherem the plastic layer contams a polyamide selected from the 
group consisting of polyaniide-66, polyamide-6 and mixtures thereof. 

7. The method of cliaim 4 wherem the plastic layer is heated to about 100 to about 
160°C. 

8. The method of clahn 4 wherem the msulation material includes an expanded plastic or 
fiber wool. 

9. The method of claun 8 wherein the expanded plastic is expanded polyurethane or 
expanded polystyrene, 

1 0. The method of claim 4 wherein the insulation layer is joined to the plastic layer durmg 
formation of the plastic layer. 

11. The method of claim 10 wherem during the formation of aplastic layer, an amount of 
heat is generated that is effective for crystallizmg plastic m the plastic layer, 

12. An insulation material comprising a coating joined to an insulation layer, the coating 
included a metal layer and aplastic layer, the plastic layer mcludes a polyamide that 
can be crystallized with heating. 



The insulation material of claim 12 wherein the metal layer is an aluminum layer. 
The insulation material of claim 12 wherein the plastic layer that includes a polyamide 
layer is placed against the insulation layer. 

The insulation material of claim 12 wherein there is a layer that is effective for 
enhancing adhesion between the coating and the msulatidn layer. 



Abstract 



The invention relates to a coating for insulation material, which coating comprises a 
metal layer, such as an alummum layer, and a plastic layer. The plastic layer contains plastic 
tiiat crystallises when heated. The plastic can more particularly be a polyamide. 
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